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Description 

[0001] This invention relates to additive concentrates and oleaginous compositions (i.e. , lubricating oils and functional 
fluids) having enhanced properties, especially as regards storage stability, antiwear performance, and extreme pres- 
5 sure performance. 

[0002] Heretofore a number of additive concentrates containing, inter alia, sulfur-containing antiwear and/or extreme 
pressure additives, phosphorus-containing antiwear and/or extreme pressure additives, and other additive components 
have been proposed and used. Among such other additive components are acidic components such as carboxylic 
acids, hydrocarbyl phosphoric acids, and hydrocarbyl thiophosphoric acids; basic components such as amines; and 
10 ashless dispersants such as boronated succinimides. 

[0003] Many such additive concentrates as supplied are highly acidic in character, exhibiting pH values (as deter- 
mined by the method described hereinafter) in the range of 4.0 to 5.5. Such acidity arises by virtue of use in the 
concentrates of acidic additives to control wear and corrosion. 

[0004] This invention, in part, involves the discovery that when a boronated ashless dispersant is included within an 
is acidic additive concentrate of the foregoing type, a haze tends to develop in the concentrate after a period of storage 
at ambient temperature. It is believed that under such acidic conditions and in the presence of air, especially air of 
relatively high humidity, inorganic boron species - presumably boron oxides or boron acids - are gradually liberated 
in the concentrate to thereby form the haze. 

[0005] A need thus exists for an effective way of inhibiting haze formation in such additive concentrates especially 
20 during exposure to air of relatively high humidity without impairing the performance characteristics of the concentrate 
and of oils of lubricating viscosity containing the same. Indeed, it would be of inestimable value to have a way of 
accomplishing this objective while at the same time improving upon the performance capabilities of the compositions 
involved. 

[0006] This invention, in part, further involves the discovery that it is indeed possible to inhibit such haze formation, 
25 and further that improvements in performance capabilities can be realized, by suitably controlling the pH of the con- 
centrate as produced. Not only does such pH control result in no sacrifice in wear and corrosion inhibition, but it has 
been found possible by suitable adjustment and control of pH to actually improve the effectiveness of the concentrate 
in its ability to inhibit wear and corrosion. 

[0007] Moreover, the practice of this invention makes possible the provision of compositions having enhanced ex- 
30 treme pressure properties as seen in the standard L-42 test, and improved antirust performance as seen in the standard 
L-33 test. 

[0008] In accordance with one of its embodiments this invention provides improved methods and compositions 
wherein an additive concentrate is formed from a combination of components which include (i) one or more (i.e., a 
complement of) oil-soluble acidic organic additives at least one of which is a hydrocarbyl phosphoric acid or a carboxylic 

35 acid, and (it) one or more oil-soluble ashless boronated dispersants. The improvement involves including in the con- 
centrate one or more oil-soluble amines in an amount such that the pH of the finished concentrate as formed falls in 
the range of 6.0 to 7.0 (preferably in the range of 6.4 to 7.0, more preferably in the range of 6.60 to 6.95, and most 
preferably in the range of 6.70 to 6.95), and introducing the boronated dispersant into the concentrate when the pH of 
the concentrate being formed is at least about 6.0. In each case the aforesaid pH is as determined in accordance with 

40 the method described hereinafter. 

[0009] Other embodiments of this invention include the following: 

I. In an additive concentrate comprising at least one oil-soluble amine salt of a dihydrocarbyl monothiophosphoric 
acid, at least one oil-soluble active-sulfur-containing antiwear or extreme pressure agent, and a complement of 
45 oil-soluble acidic organic additives at least one of which is a hydrocarbyl phosphoric acid, the improvement wherein 
said concentrate contains a sufficient amount of oil-soluble primary amine to provide a concentrate having a pH 
in the range of 6.0 to 7.0 as determined in accordance with the method described hereinafter. 

It. A concentrate as described in I. above wherein the at least one oil-soluble amine salt is formed by charging to 
50 a reactor the following components in the following order: (1 ) at least one active-sulf ur-containing component, (2) 
at least one dihydrocarbyl hydrogen phosphite, and (3) at least one amine; and while agitating the reactor contents, 
controlling and maintaining the temperature at 55 to 60°C. 

III. Aconcentrate as described in II. above wherein the at least one active-sulfur-containing compound is sulfurized 
ss olefin, wherein the at least one dihydrocarbyl hydrogen phosphite is dialkyl hydrogen phosphite, and wherein the 

at least one amine comprises aliphatic monoamine having in the range of 8 to 24 carbon atoms per molecule. 

IV. A concentrate as described in I. above wherein the pH is in the range of 6.4 to 7.0, more preferably in the range 
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of 6.60 to 6.95, and most preferably in the range of 6.70 to 6.95. \^ 

V. A concentrate as described in I. above wherein the oil-soluble primary amine consists, 
aliphatic monoamines having in the range of 1 4 to 24 carbon atoms per molecule. \ 

VI. A concentrate as described in V. above wherein such primary amine further includes a small atf> (e 
monoamine having less than 14 carbon atoms in the molecule, e.g. up to about one third of the wt 
amine of an aliphatic monoamine having from 8 to 1 3 carbon atoms per molecule. \ 

VII. A concentrate as described in I. above wherein such primary amine consists essentially of a mixture^ 
and C 18 aliphatic monoamines (preferably a mixture of C 16 and Cj 8 saturated and olefinically unsaturated aliph 
monoamines) together with a small amount of aliphatic monoamine having less than 16 carbon atoms in the mo. 
ecule, e.g. up to about one third the weight of the primary amine of an aliphatic monoamine having from 8 to 15 \ 
carbon atoms per molecule, e. g. octylamine. 

VIII. A concentrate as described in I. above wherein the complement of oil-soluble acidic organic additives addi- 
tionally includes (a) at least one aliphatic monocarboxylic acid, (b) at least one aliphatic polycarboxylic acid, or (c) 
a combination of (a) and(b). 

IX. A concentrate as described in I. above further including at least one oil-soluble ashless dispersant. 



X. A concentrate as described in IX. above wherein the oil-soluble ashless dispersant is a boron-containing ashless 
dispersant and wherein the boron-containing ashless dispersant is introduced into the concentrate after the pH 
thereof is at least about 6.0. 

25 

XI. A concentrate as described in I. above further including at least one oil-soluble copper corrosion inhibitor in an 
amount such that the concentrate exhibits a 1 b rating or better in the ASTM D-1 30 procedure in the form referred 
to hereinafter. 

30 XI I. A concentrate as described in XI. above wherein the pH is in the range of 6.70 to 6.95. 
XIII. A concentrate as described in I. above wherein: 



A) the oil-soluble amine salt of a dihydrocarbyl monothiophosphortc acid is formed by a process which com- 
35 prises (i) introducing, at a rate such that the temperature does not exceed about 60°C, dialkyi hydrogen phos- 
phite into sulfurized branched-chain olefin while agitating the mixture so formed, (ii) introducing into this mix- 
ture, at a rate such that the temperature does not exceed about 60°C, one or more aliphatic primary monoam- 
ines having in the range of 8 to 24, preferably 8 to 20 carbon atoms in the molecule while agitating the mixture 
so formed, and (iii) maintaining the temperature of the resultant agitated reaction mixture at between 55 and 

40 60 S C until reaction is substantially complete; 

B) the hydrocarbyl phosphoric acid consists essentially of dialkyi phosphoric acid or a combination of dialkyi 
phosphoric acid and monoalkyl phosphoric acid, and is present in the reaction mixture of A) during at least a 
portion of the time (iii) thereof is being conducted; 

C) the complement of oil-soluble acidic organic additives includes at least one aliphatic dicarboxylic acid having 
45 about 36 carbon atoms in the molecule; and 

D) the concentrate further includes at least one oil-soluble copper corrosion inhibitor in an amount such that 
the concentrate exhibits a 1b rating or better in the ASTM 

D-1 30 procedure in the form referred to hereinafter. 

50 XIV. A concentrate as described in XIII. above further including (a) at least one oil-soluble succinimide, (b) at least 
one oil-soluble succinic ester, or (c) at least one oil-soluble succinic ester-amide, or a combination of any two or 
all three of (a), (b)and(c). 

XV. A concentrate as described in XIII. above further including (a) at least one oil-soluble boronated succinimide, 
55 (b) at least one oil-soluble boronated succinic ester, or (c) at least one oil-soluble boronated succinic ester-amide, 
or (d) a combination of any two or all three of (a), (b) and (c), whichever of the foregoing (a), (b), (c) or (d) is included 
in the concentrate being introduced therein after the pH thereof is at least about 6.0. 
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XVI. An ashless additive concentrate formed from at least the following: (a) at least one oil-soluble sulfur-containing 
antiwear and/or extreme pressure agent, (b) at least one oil-soluble phosphorus-containing antiwear and/or ex- 
treme pressure agent, (c) at least one oil-soluble acidic organic additive, (d) at least one oil-soluble amine, and 
(e) at least one oil-soluble boronated ashless dispersant; such concentrate being further characterized in that (i) 
s in the absence of component (d) the pH of the concentrate is 6.0 or below, (ii) component (d) is employed in an 
amount sufficient to cause the pH of the concentrate to be in the range of 6.0 to 7.0, and (iii) component (e) is 
introduced into the concentrate when the pH thereof is at least about 6.0, the determination of the aforesaid pH 
values being in accordance with the method described hereinafter. 

w XVII. In the method of forming an additive concentrate from a plurality of oil-soluble components which include at 
least one acidic organic component and at least one boronated ashless dispersant by blending the components 
of the concentrate concurrently or sequentially and individually or in one or more sub-combinations, the improve- 
ment which comprises (a) including as at least one component in such blending operation a sufficient amount of 
oil-soluble amine to adjust the pH of the concentrate to at least 6.0, preferably at least 6.4, more preferably at least 

is 6.6, and most preferably at least 6.7, and (b) blending such one or more boronated ashless dispersants into the 
concentrate such that at no point in the blending is such boronated ashless dispersant exposed to a pH below 6.0 
(or, preferably, below 6.4, or, more preferably, below 6.6, or, most preferably, below 6.7), the determination of the 
aforesaid pH values being in accordance with the method described hereinafter. 

20 XVIII. The improvement according to XVli. above wherein the plurality of oil-soluble components further comprises 
at least one oil-soluble active-sulfur-containing antiwear and/or extreme pressure agent and at least one oil-soluble 
phosphorus-containing antiwear and/or extreme pressure agent; wherein the oil-soluble amine consists essentially 
of one or more aliphatic primary amines; and wherein the pH of the finished concentrate as determined in accord- 
ance with the method described hereinafter is in the range of 6.0 and 7.0. 

25 

XIX. The improvement according to XVIII. above wherein the plurality of oil-soluble components further comprises 
at least one oil-soluble copper corrosion inhibitor in an amount such that the concentrate exhibits a 1b rating or 
better in the ASTM D-130 procedure in the form referred to hereinafter, and wherein said pH of the finished con- 
centrate as formed is in the range of 6.40 to 6.95, and preferably in the range of 6.70 to 6.95. 

30 

XX. In an additive concentrate comprising at least one oil-soluble amine salt of a dihydrocarbyl monothiophosphoric 
acid, at least one oil-soluble active-sulfur-containing antiwear or extreme pressure agent, and a complement of 
oil-soluble acidic organic additives at least one of which is carboxylic acid, the improvement wherein said concen- 
trate contains a sufficient amount of oil-soluble primary amine to provide a concentrate having a pH in the range 

35 of 6.0 to 7.0 as determined in accordance with the method described hereinafter. 

The improvements according to I. through XX. above result in enhancement of antiwear and extreme pressure per- 
formance as compared to the corresponding more acidic concentrates and to methods involving the corresponding 
more acidic concentrates. In the case of X and XV. through XIX. there is additionally achieved the advantage of inhi- 
40 bition of haze formation during storage. 

[001 0] The above and other embodiments and features of this invention will be apparent from a consideration of the 
ensuing description. 

Amines 

45 

[001 1] Any oil-soluble, suitably basic amine or combination of amines can be employed in the practice of this inven- 
tion. Thus use can be made of oil-soluble, suitably basic primary, secondary and tertiary amines, or mixtures thereof, 
and such amines can be acyclic or cyclic monoamines or polyamines. They can be homocyclic or heterocyclic. And 
whether cyclic or acyclic, the amines can contain substituents, such as hydroxyl groups, sulfhydryl groups, thioether 
so linkages, and the like, which do not interfere with the performance capabilities of the amine or the compositions in 
which the substituted amine is incorporated. Such substituents should be such as not to significantly alter the predom- 
inantly hydrocarbonaceous character of the organic portion of the amine. 

[001 2] Generally speaking, the preferred amines are aliphatic amines, especially the saturated or olef inically unsatu- 
rated aliphatic primary amines, such as n-octy famine, 2-ethylhexylamine, tert-octylamine, n-decylamine, the C 10 , C 12 , 
55 c 14 and C 16 tertiary alkyl primary amines (either singly or in any combinations thereof, such as a mixture of the 
and C 14 tertiary alkyl primary amines), n-undecylamine, lauryl amine, hexadecylamine, heptadecylamine, octade- 
cytamine, the and C 24 tertiary alkyl primary amines (either singly or in combination), decenylamine, dodece- 
nylamine, palmitoleylamine, oleylamine, linoleylamine, and eicosenylamine. Also desirable are the saturated or sub- 
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(2-ethylhexyl) phosphate, dihexyl thiop 
phosphate, tris{2-butoxyathyl) phosphf 
roethyl) phosphate. 

[0026] Preferred ashless (i.e., metal-free;,. 

s in the practice of this invention are (a) the oihsbw 
acids, (b) the amine salts of dihydrocarbyl monothiopt , v 
pounds can be made by reacting a mono- and/or dihydrcv. , 
compound such as are referred to above under the caption "ActiVv ^^\dfi r 
agents' and one or more primary or secondary amines. Such reactio, 

to can become uncontrollable, if not conducted properly. The preferred metrrij] ^ \£ 6 
process which comprises (i) introducing, at a rate such that the temperature dcW<^*g^*** 
dihydrocarbyl hydrogen phosphites, such as a dialkyi hydrogen phosphite, into art# ^cP^' 
active-sulfur-containing materials, such as suifurized branched-chain olefin (e.g., isobutyfei 
lene, etc.), while agitating the mixture so formed, (ii) introducing into this mixture, at a rate sug?^ 

15 does not exceed about 60 e C, one or more aliphatic primary or secondary amines, preferably onev^ 
primary monoamines having in the range of 8 to 24 carbon atoms per molecule while agitating the mixtuu^ 
and (iii) maintaining the temperature of the resultant agitated reaction mixture at between 55 and 60°C until e, 
is substantially complete. Another suitable way of producing these amine salts is to concurrently introduce all three N 
the reactants into the reaction zone at suitable rates and under temperature control such that the temperature does 

20 not exceed about 60 D C. 

Ashless dispersants 



[0027] Any of a variety of ashless dispersants can be utilized in the compositions of this invention. These include 
25 the following types: 

[0028J Type A - Carboxylic Ashless Dispersants . These are reaction products of an acylating agent (e.g., a mono- 
carboxylic acid, dicarboxylic acid, polycarboxylic acid, or derivatives thereof) with one or more polyamines and/or pol- 
yhydroxy compounds. These products, herein referred to as carboxylic ashless dispersants, are described in many 
patents, including British Patent Specification 1,306,529 and the following U. S. Patents: 3,163,603; 3,184,474; 
30 3,215,707; 3,219,666; 3,271,310; 3,272,746; 3,281,357; 3,306,908; 3,311,558; 3,316,177; 3,340,281; 3,341,542; 
3,346,493; 3,381,022; 3,399,141; 3,415,750; 3,433,744; 3,444,170; 3,448,048; 3,448,049; 3,451,933; 3,454,607; 
3,467,668; 3,522,179; 3,541,012; 3,542,678; 3,574,101; 3,576,743; 3,630,904; 3,632,510; 3,632,511; 3,697,428; 
3,725,441; 3,868,330; 3,948,800; 4,234,435; and Re 26,433. 

[0029] There are a number of sub-categories of carboxylic ashless dispersants. One such sub-category which con- 

35 stitutes a preferred type for use in the formation of component b) is composed of the polyamine succinamides and 
more preferably the polyamine succinimides in which the succinic group contains a hydrocarby! substituent containing 
at least 30 carbon atoms. The polyamine used in forming such compounds contains at least one primary amino group 
capable of forming an imide group on reaction with a hydrocarbon-substituted succinic acid or acid derivative thereof 
such an anhydride, lower alkyl ester, acid halide, or acid-ester. Representative examples of such dispersants are given 

40 in U.S. Pat. Nos. 3,172,892; 3,202,678; 3,216,936; 3,219,666; 3,254,025; 3,272,746; and 4,234,435. Thealkenyl suc- 
cinimides may be formed by conventional methods such as by heating an aikenyl succinic anhydride, acid, acid-ester, 
acid halide, or lower alkyl ester with a polyamine containing at least one primary amino group. The aikenyl succinic 
anhydride may be made readily by heating a mixture of olefin and maleic anhydride to 160*-220°C. The olefin is 
preferably a polymer or copolymer of a lower monoolefin such as ethylene, propylene, 1-butene, or isobutene. The 

45 more preferred source of aikenyl group is from polyisobutene having a number average molecular weight of up to 
100,000 or higher. In a still more preferred embodiment the aikenyl group is a polyisobutenyi group having a number 
average molecular weight (determined using the method described in detail hereinafter) of 500-5,000, and preferably 
700-2,500, more preferably 700-1 ,400, and especially 800-1,200. The isobutene used in making the polyisobutene is 
usually (but not necessarily) a mixture of isobutene and other C 4 isomers such as 1-butene. Thus, strictly speaking, 

so the acylating agent formed from maleic anhydride and •polyisobutene* made from such mixtures of isobutene and 
other C 4 isomers such as 1 -butene, can be termed a "poJybutenyl succinic anhydride* and a succinimide made therewith 
can be termed a 'polybutenyl succinimide*. However, it is common to refer to such substances as "polyisobutenyi 
succinic anhydride" and "polyisobutenyi succinimide*, respectively. As used herein "polyisobutenyi" is used to denote 
the aikenyl moiety whether made from a highly pure isobutene or a more impure mixture of isobutene and other C 4 

55 isomers such as 1 -butene. 

[0030] Polyamines which may be employed in forming the ashless dispersant include any that have at least one 
primary amino group which can react to form an imide group. A few representative examples include branched-chain 
alkanes containing two or more primary amino groups such as tetraamino-neopentane; polyaminoalkanols such as 2- 
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Other Additive Components 

[0054] The oleaginous fluids and additive concentrates of this invention can and preferably will contain additional 
components in order to partake of the properties which can be conferred to the overall composition by such additional 
components. The nature of such components will, to a large extent, be governed by the particular use to which the 
ultimate oleaginous composition (lubricant or functional fluid) is to be subjected. 

[0055] Antioxidants, Most oleaginous compositions will contain a conventional quantity of one or more antioxidants 
in order to protect the composition from premature degradation in the presence of air, especially at elevated temper- 
atures. Typical antioxidants include hindered phenolic antioxidants, secondary aromatic amine antioxidants, sulfurized 
phenolic antioxidants, oil-soluble copper compounds, and phosphorus-containing antioxidants. 
[0056] Illustrative sterically hindered phenolic antioxidants include ortho-alkyiated phenolic compounds such as 
2,6-di-tert-butylphenol, 4-methyl-2,6-di-tert-butylphenoi, 2,4,6-tri-tert-butylphenol, 2-tert-butylphenol, 2,6-diisopropyl- 
phenol, 2-methyl-6-tert-butylphenol, 2,4-dimethyl-6-tert-butylphenol, 4-(N,N-dimethylaminomethyl)-2,6-di-tert-butyl- 
phenol, 4-ethyl-2,6-di-tert-butylphenol, 2-methyl-6-styrylphenol, 2,6-di-sty ry l-4-nony fphenoi , and their analogs and ho- 
mologs. Mixtures of two or more such mononuclear phenolic compounds are also suitable. 
[0057] The preferred antioxidants for use in the compositions of this invention are methylene-bridged alkylphenols, 
and these can be used singly or in combinations with each other, or in combinations with stericaily-hindered unbridged 
phenolic compounds. Illustrative methylene bridged compounds include 4,4'-methylenebis-(6-tert-butyl-o-cresol), 4,4'- 
methylenebis(2-tert-amyl-o-cfesol), 2,2'-methylene-bis(4-methyl- 6-tert-butylphenol), and 4 1 4'-methylene-bis(2,6-di- 
tert-butylphenol). Particularly preferred are mixtures of methylene-bridged alkylphenols such as are described in U.S. 
Pat. No. 3,211,652. 

[0058] Amine antioxidants, especially oil-soluble aromatic secondary amines can also be used in the compositions 
of this invention. Although aromatic secondary monoamines are preferred, aromatic secondary polyamines are also 
suitable. Illustrative aromatic secondary monoamines include diphenylamine, alkyl diphenylamines containing 1 or 2 
alkyl substituents each having up to about 16 carbon atoms, phenyi-a-naphthylamine, phenyl-jJ-naphthylamine, alkyl- 
or aralkyl-substituted phenyl-a-naphthylamine containing one or two alkyl or aralkyl groups each having up to about 
16 carbon atoms, and alkyl- or aralkyl-substituted phenyl-p-naphthylamine containing one or two alkyl or aralkyl groups 
each having up to about 1 6 carbon atoms. 

[0059] A preferred type of aromatic amine antioxidant is an alkylated diphenylamine of the general formula 



wherein is an alkyl group (preferably a branched alkyl group) having 8 to 12 carbon atoms (more preferably 8 or 9 
carbon atoms) and Rg is a hydrogen atom or an alkyl group (preferably a branched alkyl group) having 8 to 12 carbon 
atoms (more preferably 8 or 9 carbon atoms). Most preferably, Rj and R 2 are the same. One such preferred compound 
is available commercially as Naugalube 438L, a material which is understood to be predominately a 4,4'-dinonyldiphe- 
nyiamine (i.e., bis(4-nonylphenyl)amine) wherein the nonyl groups are branched. 

[0060] Another useful type of antioxidant for inclusion in the compositions of this invention is comprised of one or 
more liquid, partially sulfurized phenolic compounds such as are prepared by reacting sulfur monochioride with a liquid 
mixture of phenols - at least about 50 weight percent of which mixture of phenols is composed of one or more reactive, 
hindered phenols -- in proportions to provide from 0.3 to 0.7 mole of sulfur monochioride per mole of reactive, hindered 
phenol so as to produce a liquid product. Typical phenol mixtures useful in making such liquid product compositions 
include a mixture containing by weight 75% of 2,6-di-tert-butylphenol, 10% of 2-tert-butylphenol, 1 3% of 2,4,6-tri-tert- 
butylphenol, and 2% of 2,4-di-tert-butylphenol. The reaction is exothermic and thus is preferably kept within the range 
of 15°C to 70°C, most preferably between 40°C to60°C. 

[0061] Mixtures of different antioxidants can also be used. One suitable mixture is comprised of a combination of (i) 
an oil-soluble mixture of at least three different stericaily-hindered tertiary butylated monohydric phenols which is in 
the liquid state at 25'C, (ii) an oil-soluble mixture of at least three different stericaily-hindered tertiary butylated meth- 
ylene-bridged polyphenols, and (iii) at least one bis(4-alkyi-phenyl)amine wherein the alkyl group is a branched alkyl 
group having 8 to 12 carbon atoms, the proportions of (i), (ii) and (iii) on a weight basis falling in the range of 3.5 to 
5.0 parts of component (i) and 0.9 to 1 .2 parts of component (ii) per part by weight of component (iii). 
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Base oits 



[0062] The additive combinations of this invention can be incorporated in a wide variety of lubricants and functional 
fluids in effective amounts to provide suitable active ingredient concentrations. The base oils not only can be hydro- 

s carbon oils of lubricating viscosity derived from petroleum {or tar sands, coal, or shale), but also can be natural oils of 
suitable viscosities such as rapeseed oil, and synthetic oils such as hydrogenated polyolefin oils; poly-a-oleflns (e.g., 
hydrogenated or unhydrogenated a-olefin oligomers such as hydrogenated poly-1 -decene); alkyl esters of dicarboxylic 
acids; complex esters of dicarboxylic acid, polygrycol and alcohol; alkyl esters of carbonic or phosphoric acids; poly- 
silicones; fluorohydrocarbon oils; and mixtures of mineral, natural and/or synthetic oils in any proportion. The term 

70 'base oil" for this disclosure includes ail the foregoing. 

[0063] The additive combinations of this invention can thus be used in lubricating oil and functional fluid compositions, 
such as automotive crankcase lubricating oils, automatic transmission fluids, gear oils, hydraulic oils, and cutting oils, 
in which the base oil of lubricating viscosity is a mineral oil, a synthetic oil, a natural oil such as a vegetable oil, or a 
mixture thereof, e.g., a mixture of a mineral oil and a synthetic oil. 

15 [0064] Suitable mineral oils include those of appropriate viscosity refined from crude oil of any source including Gulf 
Coast, Midcontinent, Pennsylvania, California, Alaska, Middle East, and North Sea. Standard refinery operations may 
be used in processing the mineral oil. Among the general types of petroleum oils useful in the compositions of this 
invention are solvent neutrals, bright stocks, cylinder stocks, residual oils, hydrocracked base stocks, paraffin oils 
including pale oils, and solvent extracted naphthenic oits. Such oils and blends of them are produced by a number of 

20 conventional techniques which are widely known by those skilled in the art. 

[0085] Also useful as base oils or as components of base oils are hydrogenated or unhydrogenated liquid oligomers 
of C 6 -C l6 a-olefins, such as hydrogenated or unhydrogenated oligomers formed from 1 -decene. Methods for the pro- 
duction of such liquid oligomeric 1 -alkene hydrocarbons are known and reported in the literature. See for example U. 
S. Pat. Nos. 3,749,560; 3,763,244; 3,780,128; 4,172,855; 4,218,330; 4,902,846; 4,906,798; 4,910,355; 4,911,758; 

2B 4,935,570; 4,950,822; 4,956,51 3; and 4,981 ,578. Additionally, hydrogenated 1 -alkene oligomers of this type are avail- 
able as articles of commerce. 

[0066] Blends of such materials can also be used in order to adjust the viscometrics of the given base oil. Suitable 
1 -alkene oligomers are also available from other suppliers. As is well known, hydrogenated oligomers of this type 
contain little, if any, residual ethyienic unsaturate. 
30 [0067] It is also possible in accordance with this invention to utilize blends of one or more liquid hydrogenated 1 -alkene 
oligomers in combination with other oleaginous materials having suitable viscosities, provided that the resultant blend 
has suitable compatibility and possesses the physical properties desired. 

[0068] Typical natural oils that may be used as base oils or as components of the base oils include castor oil, olive 
oil, peanut oil, rapeseed oil, corn oil, sesame oil, cottonseed oil, soybean oil, sunflower oil, safflower oil, hemp oil, 

36 linseed oil, tung oil, oiticica oil, and jojoba oil. Such oils may be partially or fully hydrogenated, if desired. 

[0069] The fact that the base oils used in the compositions of this invention may be composed of (i) one or more 
mineral oils, (ii) one or more synthetic oils, {iii) one or more natural oils, or (iv) a blend of (i) and (ii), or (i) and (iii), or 
(ii) and (iii), or (i), (ii) and (iii) does not mean that these various types of oils are necessarily equivalents of each other. 
Certain types of base oils may be used in certain compositions for the specific properties they possess such as high 

40 temperature stability, non-flammability or lack of corrosivity towards specific metals (e.g. silver or cadmium). In other 
compositions, other types of base oils may be preferred for reasons of availability or low cost. Thus, the skilled artisan 
will recognize that while the various types of base oils discussed above may be used in the compositions of this in- 
vention, they are not necessarily functional equivalents of each other in every instance. 

45 Proportions and Concentrations 

[0070] In general, the components of the additive compositions of this invention are employed in the oleaginous 
liquids (e.g. , lubricating oils and functional fluids) in minor amounts sufficient to improve the performance characteristics 
and properties of the base oil or fluid. In the case of the amines, the amount employed is the amount sufficient to render 

so the pH (determined as described hereinafter) of the finished additive concentrate as formed within the pH ranges set 
forth hereinabove. The amounts of the other components will vary in accordance with such factors as the use for 
which the composition is intended, the viscosity characteristics of the base oil or fluid employed, the viscosity charac- 
teristics desired in the finished product, the service conditions for which the finished product is intended, and the 
performance characteristics desired in the finished product. However, generally speaking, the following concentrations 

ss (weight percent) of the components (active ingredients, except in the case of viscosity index improvers which are on 
an as received basis) in the base oils or fluids are illustrative: 
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5 



10 



15 





Typicai Range 


Preferred Range 


More Preferred Range 


S-contg antlwear/ E.P. agent 


0.25-5 


0.7-4.5 


1.5-4 


P-contg antiwear/ E.P. agent 


0.05-5 


0.1-4 


0.3-3 


B-contg ashless dispersant 


0.05-3 


0.1-2 


0.2-1.5 


Cu corrosion inhibitor 


0.001-0.25 


0.005 - 0.2 


0.01 -0.15 


Antioxidant 


0-4 


0-2 


0-1 


Rust inhibitor 


0-0.5 


0.001-0.4 


1-0.3 


Foam inhibitor 


0-0.3 


0.001-0.2 


0.005-0.1 


B-free ashless dispersant 


0-2 


0-1.5 


0-1 


Pour point depressant 


0-5 


0-4 


0-3 


Viscosity index improver 


0-35 


0-25 


0-15 


Friction modifier 


0-3 


0-2 


0-1 


Seal sweli agent 


0-20 


0-20 


0-15 


Dye 


0-0.1 


0-0.05 


0-0.04 



[0071] Because the additive concentrates of this invention can be employed in the formulation of lubricants and 
20 f unctional fluid compositions for a wide variety of specialty uses, the above concentration ranges are not intended to 
limit this invention as departures can readily be made in any situation where a departure is deemed necessary or 
desirable. 

[0072] It will be appreciated that the individual components can be separately blended into the base oil or fluid or 
can be blended therein in various subcombinations, if desired. Moreover, such components can be blended in the form 

25 of separate solutions in a diluent. Except for viscosity index improvers and/or pour point depressants {which are usually 
blended apart from other components), it is preferable to blend the other selected components into the base oil by use 
of an additive concentrate of this invention, as this simplifies the blending operations, reduces the likelihood of blending 
errors, and takes advantage of the compatibility and solubility characteristics afforded by the overall concentrate. 
[0073] The additive concentrates of this invention will contain the individual components in amounts proportioned to 

30 yield finished oil or fluid blends consistent with the concentrations tabulated above. In most cases, the additive con- 
centrate will contain one or more diluents such as light mineral oils, to facilitate handling and blending of the concentrate. 
Thus concentrates containing up to 50% by weight of one or more diluents or solvents can be used. 
[0074] The oleaginous liquids provided by this invention can be used in a variety of applications. For example, they 
can be employed as crankcase lubricants, gear oils, hydraulic fluids, manual transmission fluids, automatic transmis- 

3$ sion fluids, cutting and machining fluids, brake fluids, shock absorber fluids, heat transfer fluids, quenching oils, or 
transformer oils. The compositions are particularly suitable for use as automotive and industrial gear oils. 

Blending 

40 [0075] To make the compositions of this invention, one either purchases or synthesizes each of the respective indi- 
vidual components to be used in the formulation or blending operation. Unless one is already in the commercial man- 
ufacture of one or more such components, it is usually simpler and thus preferable to purchase, to the extent possible, 
the ingredients to be used in the compositions of this invention. If it is desired to synthesize one or more components, 
use may be made of synthesis procedures referred to in the literature, including, but by no means limited to, the ap- 

45 plicable references cited and incorporated herein. 

[0076] The formulation or blending operations are relatively simple and involve mixing together in a suitable container 
or vessel, using a dry, inert atmosphere where necessary or desirable, appropriate proportions of the selected ingre- 
dients. Those skilled in the art are cognizant of and familiar with the procedures suitable for formulating and blending 
additive concentrates and lubricant compositions. Usually the order of addition of components to the blending tank or 

so vessel is not critical provided of course, that the components being blended at any given time are not incompatible or 
excessively reactive with each other. Agitation such as with mechanical stirring equipment is desirable to facilitate the 
blending operation. Frequently it is helpful to apply sufficient heat to the blending vessel during or after the introduction 
of the ingredients thereto, so as to maintain the temperature at, say, 40-60 9 C, and preferably no higher than about 
40*C. Similarly, it is sometimes helpful to preheat highly viscous components to a suitable temperature even before 

ss they are introduced into the blending vessel in order to render them more fluid and thereby facilitate their introduction 
into the blending vessel and render the resultant mixture easier to stir or blend. Naturally the temperatures used during 
the blending operations should be controlled so as not to cause any significant amount of thermal degradation or 
unwanted chemical interactions. 
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[0095] Copper corrosion ratings for the purposes of this invention are conducted using the standard ASTM D-1 30 
procedure modified to the extent that the additive concentrate to be tested is first stored in an oven for 120 hours at 
65°C. Then the concentrate is blended into the test oil to the selected test concentration and the test is conducted at 
121 9 C. 

[0096] The enhanced storage stability of the additive compositions of this invention was demonstrated in a series of 
storage tests. In these tests, an additive composition formed as in Example 2 was stored at ambient temperatures, in 
one case while in an open container exposed to the atmosphere and in another case, in an open container under 
conditions of 100% relative humidity. Also subjected to these storage tests were samples of the corresponding additive 
composition which did not contain sufficient amine to achieve the pH conditions of this invention but instead had a pH 
of in the range of 5.3 to 5.9. The results of these tests are shown in the following table. 



RESULTS OF STORAGE TESTS 


Composition 


Time to Haze Formation; Exposure to Air 


Time to Haze Formation; Exposure to 100% 
Humidity 


This Invention 


10 Days 


2 Days 


| Not of This Invention 


1 Day 


1.5 Hours 



20 Claims 

1 . A process of forming an additive concentrate from a plurality of oil-soluble components which include at least one 
acidic organic component and at least one boronated ashless dispersant by blending the components of the con- 
centrate concurrently or sequentially and individually or in one or more sub-combinations, 

25 characterised in that the process comprises: 

(a) including as at least one component in such blending operation a sufficient amount of oil-soluble amine to 
adjust the pH of the concentrate to at least 6.0, and 

(b) blending the boronated ashless dispersant into the concentrate such that at no point in the blending is the 
30 boronated ashless dispersant exposed to a pH below 6.0. 

2. A process according to claim 1 wherein in (a) the pH of the concentrate is 6.0 to 7.0. 

3. A process according to claim 1 or 2 wherein the at least one oil-soluble, acidic organic additive is a hydrocarbyl 
35 phosphoric acid or a carboxylic acid. 

4. A process according to any one of claims 1 to 3 wherein the plurality of oil-soluble components further includes at 
least one oil-soluble active sulfur-containing antiwear and/or extreme pressure agent and at least one oil-soluble 
phosphorus-containing antiwear and/or extreme pressure agent. 

40 

5. A process according to claim 4 wherein the sulfur-containing antiwear and/or extreme pressure agent is a sulf urized 
isobutylene, the phosphorus-containing antiwear and/or extreme pressure agent is an amine salt of dibutyl mon- 
othiophosphoric acid, the at least one acidic component comprises a combination of di-2-ethylhexylphosphoric 
acid and mono-2-ethyihexylphosphoric acid and a dimer acid having about 36 carbon atoms in the molecule, the 

45 oil-soluble amine is an aliphatic monoamine having from 8 to 24 carbon atoms in the molecule, the boronated 
ashless dispersant is a boronated succinimide formed by coronating a succinimide ashless dispersant formed by 
reacting (i) a pofyisobutenyi succinic acylating agent derived from polyisobutene having a number average mo- 
lecular weight in the range of 500 to 5,000 with (ii) a mixture of cyclic and acyclic polyethylene polyamines having 
an approximate average overall composition in the range of diethyiene triamtne to pentaethyiene hexamine, and 

50 wherein the plurality of oil-soluble components further comprises at least one oilsoluble copper corrosion inhibitor 
in an amount such that the resultant concentrate exhibits a 1b rating or better in the ASTM D-1 30 procedure. 



A process according to claim 5 wherein the polyisobutene has a number average molecular weight in the range 
of 700 to 2,500, the mixture of cyclic and acyclic polyethylene polyamines has an approximate average overall 
composition of tetraethylene pentamine, and wherein the succinimide ashless dispersant is boronated by reaction 
with boric acid. 
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7. A process according to claim 5 or 6 wherein the copper corrosion inhibitor comprises 2,5-dimethyithio-1 ,3,4-thi- 
adizote. 

8. An additive concentrate obtainable by the method claimed in any one of claims 1 to 7. 

s 

9. An additive concentrate comprising at least one oil-soluble amine salt of a dihydrocarby! monothiophosphoric acid 
in a sufficient amount to provide a concentrate having a pH of 6.0 to 7.0, at least one oil-soluble active-sulfur- 
containing antiwear and/or extreme pressure agent, one or more oil-soluble acidic organic additives at least one 
of which is a hydrocarbyl phosphoric acid or a carboxylic acid and, as optional components: 

10 

at least one copper corrosion inhibitor in an amount such that the concentrate exhibits a 1b rating or better in 
the ASTM D-130 procedure; 
at least one oil-soluble succinimide; 
at least one oil-soluble succinic ester; and/or 
is at least one oil-soluble succinic ester-amine. 

10. A process for preparing a concentrate as claimed in claim 9 which comprises: 
(A) forming an oil-soluble amine salt of a dihydrocarbyl monothiophosphoric acid by: 

(i) introducing at a rate such that the temperature does not exceed about 60°C while agitating the mixture 
so formed, one or more hydrocarbyl hydrogen phosphites into an excess quantity of one or more active 
sulfur-containing antiwear and/or extreme pressure agents. 

(ii) introducing into this mixture, at a rate such that the temperature does not exceed about 60°C, one or 
more aliphatic primary monoamines having from 8 to 24 carbon atoms per molecule while agitating the 
mixture so formed; and 

(iii) maintaining the temperature of the resultant agitated reaction mixture at between 55 to 60°C until 
reaction is substantially complete; and 

30 (B) blending the amine salt formed with one or more oil-soluble acidic organic additives at least one of which 

is a hydrocarbyl phosphoric acid or a carboxylic acid molecule and, as optional components, with: 

at least one oil-soluble copper corrosion inhibitor in an amount such that the concentrate exhibits a tb 
rating or better in the ASTM D-1 30 procedure; 
35 at ieast one oil-soluble succinimide; 

at least one oil-soluble succinic ester; and/or 
at least one oil-soluble succinic ester-amine. 



40 Patentanepruche 

1 . Verfahren zur Herstellung eines Additivkonzentrats aus einer vlelzahl olloslicher Komponenten, die mindestens 
eine saurebildendeorganische Komponente und mindestens ein boriertes aschefreies Oispergiermittel einschlie- 
8en, durch gleichzeitiges Oder aufeinanderfolgendes Mischen der Komponenten des Konzentrats einzeln oder in 

4S einer oder mehreren Unterkombinationen, dadurch gekennzeichnet, daB man bei dem Verfahren 

(a) in einem solchen Mischverf ahren als mindestens eine Komponente eine ausreichende Menge eines olios- 
lichen Amins mitverwendet, urn den pH des Konzentrats auf mindestens 6,0 einzustelten, und 

so (b) das borierte aschefreie Oispergiermittel so in das Konzentrat einmischt, daB das borierte aschefreie Dis- 

pergiermittel zu keinem Zeitpunkt wahrend des Mischens einem pH von weniger als 6,0 ausgesetzt ist. 

2. Verfahren nach Anspruch 1 , bei dem in (a) der pH des Konzentrats 6,0 bis 7,0 betragt. 

ss 3. Verfahren nach Anspruch 1 0der 2, bei dem das mindestens eine ollosliche saurebildende organische Additiv eine 
Hydrocarbylphosphorsaure oder eine Carbonsaure ist. 

4. Verfahren nach einem der Anspruche 1 bis 3, bei dem die Vieizahl olloslicher Komponenten auBerdem mindestens 



20 
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ein ollosliches aktiven Schwefel enthaltendes Mittel gegen VerschleiB und/oder zur Verwendung bei extremem 
Druck und mindestens ein ollosliches phosphorhaltiges Mittel gegen VerschleiB und/oder zur Verwendung bei 
extremem Druck einschlieSt. 

s 5. Verfahren nach Anspruch 4, bei dem das schwefelhaltige Mittel gegen VerschleiB und/oder zur Verwendung bei 
extremem Druck ein geschwefeltes Isobutylen ist, das phosphorhaltige Mittel gegen VerschleiB und/oder zur Ver- 
wendung bei extremem Druck ein Aminsalz von Dibutylmonothiophosphorsaure ist, die mindestens eine saure- 
bildende Komponente eine Kombination aus Di-2-ethylhexylphosphorsaure und Mono-2-ethylhexylphosphorsaure 
und eine Dimersaure mit etwa 36 Kohlenstoffatomen im Molekul umfaBt, das ollosliche Amin ein aiiphatisches 

10 Monoamin mit 8 bis 24 Kohlenstoffatomen im Molekul ist, das borierte aschefreie Dispergiermittel ein boriertes 
Succinimid ist, das durch Borieren eines aschef reien Succinimiddispergiermittels hergestellt wird, das durch Um- 
setzen von (i) einem von Polyisobuten abgeieiteten Polyisobutenylbemsteinsaure-Acylierungsmittel mit einem 
zahlenmittleren Molekulargewicht im Bereich von 500 bis 5.000 mit (ii) einer Mischung aus cyclischen und acycii- 
schen Polyethylenpolyaminen mit einer ungefahren durchschnittlichen Gesamtzusammensetzung im Bereich von 

15 Diethylentriamin bis Pentaethylenhexamin gebildet wurde, und wobei die Vielzahl ollosiicher Komponenten au- 
Berdem mindestens einen olloslichen Kupferkorrosionsinhibitor in einer solchen Menge enthalt, daB das resultie- 
rende Konzentrat im ASTM D-1 30 Verfahren die Bewertung 1 b Oder besser aufweist. 

6. Verfahren nach Anspruch 5, bei dem das Polyisobuten ein zahlenmittleres Molekulargewicht im Bereich von 700 
so bis 2.500 autweist, das Gemisch aus cyclischen und acyclischen Polyethylenpolyaminen eine ungefahre durch- 

schnittliche Gesamtzusammensetzung von Tetraethylenpentamin hat und das aschefreie Succinimiddispergier- 
mittel durch Umsetzen mit Borsaure boriert wird. 

7. Verfahren nach Anspruch 5 Oder 6, bei dem der Kupferkorrosionsinhibitor 2,5-Dimethylthio-1 ,3,4-thiadizo! umfaBt. 

25 

8. Additivkonzentrat, das durch das Verfahren nach einem der Anspruche 1 bis 7 hergestellt werden kann. 

9. Additivkonzentrat, enthaltend mindestens ein ollosliches Aminsalz einer Dihydrocarbyimonothiophosphorsaure in 
ausreichender Menge, urn ein Konzentrat mit einem pH von 6,0 bis 7,0 zur Verfugung zu stellen, mindestens ein 

so ollosliches aktiven Schwefel enthaltendes Mittel gegen VerschleiB und/oder zur Verwendung bei extremem Druck, 
eines Oder mehrere ollosliche saurebildende organische Additive, von denen mindestens eines eine Hydrocar- 
bylphosphorsaure Oder eine Carbonsaure ist, sowie als bei Bedarf eingesetzte Komponenten: 

mindestens einen Kupferkorrosionsinhibitor in einer solchen Menge, daB das Konzentrat im ASTM D-1 30 
35 Verfahren eine Bewertung von 1 b oder besser erhalt; 

mindestens ein ollosliches Succinimid; 

mindestens einen olloslichen Bernsteinsaureester und/oder 

40 

mindestens ein ollosliches Bernsteinsaureesteramin. 

10. Verfahren zur Herstellung eines Konzentrats nach Anspruch 9, bei dem man 

45 (A) ein ollosliches Aminsalz einer Dihydrocarbylmonothiosphosphorsaure herstellt, indem man 

(i) eines oder mehrere Hydrocarbylhydrogenphosphite mit einer solchen Geschwindigkeit in eine Ober- 
schussige Menge eines oder mehrerer aktiven Schwefel enthaltenden Mittel(s) gegen VerschleiB und/ 
oder zur Verwendung bei extremem Druck einbringt, daB die Temperatur 60°C nicht ubersteigt, wahrend 

so das auf diese Weise hergestellte Gemisch geruhrt wird; 

(ii) in dieses Gemisch eines oder mehrere aliphatische primare Monoamine mit 8 bis 24 Kohlenstoffatomen 
pro Molekul mit einer solchen Geschwindigkeit einbringt, daB die Temperatur etwa 60°C nicht ubersteigt, 
wahrend das auf diese Weise hergestellte Gemisch geruhrt wird, und 

ss 

(iii) die Temperatur des resultierenden geruhrten Reaktionsgemischs zwischen 55 und 60 D C halt, bis die 
Reaktion im wesentlichen abgeschlossen ist, und 
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(B) das hergesteltte Aminsalz mit einem Oder mehreren oilosltchen saurebildenden organ ischen Additiven, 
von denen mindestens eines eine Hydrocarbylphosphorsaure oder ein Carbonsauremolekul ist, sowie ggfs. 
folgenden Komponenten mischt: 

5 mindestens einem olloslichen Kupferkorrosionsinhibitor in einer solchen Menge, daB das Konzentrat im 

ASTM D-130 Verfahren eine Bewertung von 1b oder besser emalt; 

mindestens einem olloslichen Succinimid; 

to mindestens einem olloslichen Bernsteinsaureester und/oder 

mindestens einem olloslichen Bernsteinsaureesteramin. 



is Revendications 

1 . ProcedS de formation d'un concentre d'additifs a partir d'une pluralite de composants oleosolubles qui comprennent 
au moins un composant organique acide et au moins un dispersant bore sans cendres, en mdlangeant les com- 
posants du concentre" concurremment ou successivement et individuellement ou sous la forme d'une ou plusieurs 

20 sous-combinaisons, caracterisd en ce qu'il comprend les etapes consistant a : 

(a) inclure, en tant que composant, au nombre d'au moins un, dans une telle operation de mixtion, une quantite 
suffisante d'amine oleosoluble pour ajuster le pH du concentre" a au moins 6,0 et 

(b) melanger le dispersant bore sans cendres dans ie concents de telle facon qu'a aucun moment de I'ope- 
25 ration de mixtion, le dispersant bore sans cendres sort expose" a un pH inferieur a 6,0. 

2. Precede" selon la revendication 1 , dans lequel, pendant Tetape (a), le pH du concentre est de 6,0 a 7,0. 

3. ProcSde" selon la revendication 1 ou 2, dans lequel I'additif organique acide oteosoluble, au nombre d'au moins 
30 un, est un acide hydrocarbylphosphorique ou un acide carboxylique. 

4. Proc&ie selon Tune quelconque des revendications 1 a 3, dans lequel la pluralite" de composants oleosolubles 
comprend, en outre, au moins un agent anti-usure et/ou extreme pression oleosoluble contenant du soufre actif 
et au moins un agent anti-usure et/ou extreme pression olec-soluble contenant du phosphore. 

3S 

5. Precede^ selon la revendication 4, dans lequel I'agent anti-usure et/ou extreme pression contenant du soufre est 
un isobuty!6ne su!furise\ I'agent anti-usure et/ou extreme pression contenant du phosphore est un sel amine d'acide 
dibutylmonothiophosphorique, le composant acide, au nombre d'au moins un, comprend une combinaison d'acide 
di-2-ethyl-hexylphosphorique et d'acide mono-2-ethylhexylphosphorique et rfun acide dimere ayant environ 36 

40 atomes de carbons dans la molecule, famine oleosoluble est une monoamine aliphatique ayant de 8 a 24 atomes 
de carbone dans la molecule, le dispersant bore" sans cendres est un succinimide bore forme" par boration d'un 
dispersant succinimide sans cendres forme par reaction de (i) un agent acylant polyisobutenyle succinique pro- 
venant d'un polyisobutene ayant un poids moleculaire moyen compris entre 500 et 5 000 avec (ii) un melange de 
polyethylene-polyamines cycliques et acycliques ayant une composition globale moyenne approximative allant 

45 d'une diethylenetriamine a une pentaethylenehexamine, et dans lequel la pluralite" de composants oleosolubles 
comprend, en outre, au moins un inhibiteur de corrosion du cuivre, oleosoluble, en une quantite" telle que le con- 
centre resultant ait la classification 1b ou mieux dans le mode operatoire ASTM D-130. 

6. Precede selon la revendication 5, dans lequel le polyisobutene a un poids moleculaire moyen en nombre compris 
so entre 700 et 2 500, le melange de poly&hylene-potyamines cycliques et acycliques a une composition globale 

moyenne approximative de tetraethylenepentamine, et dans lequel le dispersant sans cendres succinimide est 
bor6 par reaction avec de I'acide borique. 

7. Procede" selon la revendication 5 ou 6, dans lequel I'inhibiteur de corrosion du cuivre comprend du 2,5-dimethylthio- 
55 1,3,4-thiadiazole. 

8. Concentre d'additits pouvant etre obtenu au moyen du proc&te selon Tune quelconque des revendications 1 a 7. 
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9. Concents d'additifs comprenant au moins un sei amine" oleosoluble d'un acide dihydroearbylmonothiophospho- 
rique en une quantite" suffisante pour foumir un concents ayant un pH de 6,0 a 7,0, au moins un agent anti-usure 
et/ou extreme pression oleosoluble contenant du souf re actlf, un ou plusieurs additifs organiques acides oteoso- 
lubles, dont au moins un est un acide hydrocarbylphosphorique ou un acide carboxylique et, comme composants 

5 facultatifs : 

au moins un inhibiteur de corrosion du cuivre en une quantite telle que le concentre ait la classification 1b ou 
mieux dans le mode ope>atoire ASTM D-130 ; 
au moins un succinimide oleosoluble ; 
io au moins un ester succinique oleosoluble ; et/ou 

au moins une combinaison ester succinique-amine oleosoluble. 

10. Proceed de preparation d'un concents selon la revendication 9, comprenant : 

is (A) la formation d'un sel amine oleosoluble d'un acide dihydrocarbylmonothiophosphorique par : 

(i) introduction d'un ou plusieurs hydrogenophosphites d'hydrocarbyle dans une quantite excedentaire 
d'un ou plusieurs agents anti-usure et/ou extreme pression contenant du soufre actif, a une Vitesse telle 
que la temperature ne depasse pas environ 60 P C, tout en agitant le melange ainsi forme\ 

(ii) introduction d'une ou plusieurs monoamines primaires aliphatiques ayant de 8 a 24 atomes de carbon e 
par molecule, dans ce melange, a une Vitesse telle que la temperature ne depasse pas environ 60*0 et 
tout en agitant le melange ainsi forme" ; et 

(iii) le maintien du melange de reaction resultant, sous agitation, a une temperature comprise entre 55 et 
60°C jusqu'a ce que la reaction sort pratiquement terminer ; et 

(B) la mixtion du sel amine forme avec un ou plusieurs additifs organiques acides oleosolubles dont au moins 
un est un acide hydrocarbylphosphorique ou une molecule d'acide carboxylique et, comme composants fa- 
cultatifs, avec : 

30 au moins un inhibiteur de corrosion du cuivre, oleosoluble, en une quantity telle que le concentre ait la 

classification 1b ou mieux dans le mode operatoire ASTM D-130 ; 
au moins un succinimide oleosoluble ; 
au moins un ester succinique oleosoluble ; et/ou 
au moins un ester succinique-amine oleosoluble. 
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